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ABSTRACT 


Educational games have received increasing attention 
as-one teaching technique for individualizing instruction. The use of 
games for education was borrowed from the business community, which 
in turn had borrowed the idea from the military. Educational games © 
inc*.ide several distinct types--simulations, role playing, games and 
Simzlation games. Two general classes of classroom games have been 

mR developed. The first teaches specific skills and subject content; the 
second presents moral and social concepts. Games generate student 
enthusiasm and involvement. They encourage interaction among 
students. Disadvantages include their high cost and limited ” 
availability and their simplistic structuring of reality. The design 
of educational games involves several distinct steps. The first and 
most important is the specification of the game's objectives. The 
determination of a model appropriate to the objectives follows. 
Evaluation of games should test the game's validity and coverage and 
two aspects of comprehension--the students" understanding of both the 
game and the real world subject of the game. A 16 item reference 
bibliography is appended. (KB) 
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EDUCATIONAL GAMES IN TODAY'S LEARNING 


Roger A. Smith 


Introduction - 

Education is currently in the midst of great change. In recent years topics such as 
student motivation, relevancy, and individualized instruction have been of interest to mony 
educators. These concerns have led io curriculum changes, but more often to changes in 
teaching methodology. During the last decade instruction has been directed towards meeting 

» the needs of individual students through child-centered teaching methods. Employed in these 
t echniques are move extensive use of such educational materials as learning packages, per- 
formance contracts, films, television, and computers. 

Because individuals-learn or obtain meaning from their surroundings differently, 

_ ene method of instruction docs not bring equal degrees of success to all students. To optimize 
the learning process, instruction needs to be adapted to each individual’ s abilities and modes 
‘of learning... With the increased emphasis on personalized instruction it has been realized 
that education will not adopt one educafional technique as the best method and disregard all 

= others. On the contrary, more methods will be developed to complement those already i in 


existence | in an effort to meet the needs and id styles of each individual. 
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One teaching technique abiet panes: cotly received uch attention i gaming. 
Educational gam: + have been kiiuwe Ly many nan. Phe, have keen called « auels, | 
simulations, games, simulated gases, iole-piayie g exercises, and many more. the 
* lacking commonality of terminology i. due tu the diversification of the technique's origin 


and the uniqueness of each educatinne:! game produced, 
Educational Gane. - Terminology “and Tyce, 
3/ Vi 


Simulations 


Simulations are models of physical or social situations. These hove two basic 
characteristics; the first being that a 15 presented, whether physical or social, on 

a reduced scale. The second characteristic is that resuty is portrayed ina simplified 

form. In other words, only selected components of reality are included in the model. 

Physical models are constructed sf many products and are oftc~ used to show their exterior 
appearance without simulatina the intricate internal working parts. Like wise, social : 
models are often developed as training aids to simulate a limited aspect of business or 


industry. 


Role-Playing 


Role-playing is often confused with social models or simulations. Most social 
models involve role-playing but not all 1ole-playing ‘can be classified as simulation, 
Role-playing can be defined cs a purtiayal of those activities and uttitudes possessed 
by one in a specific position or role. Role-playing qualifies as ¢ simulation when the 
roles portrayed accurately cortespond to those ‘actually i in that rode in the real process 
or system. On the other hand, one's interpretation of what a-role is, such as a young~ 
ster playing "teacher", does not constitute a simulotion because it does not accurately 


Qo 


portray the real role. 


Games é 


Games are contests played under predetermined rules for the purpose of winning. 
This definition does not differentiate between casual games and educational games. There 
are many similarities between the two types except that educational.games have explicit, 
‘preplanned, educational purposes and are not played just for entertainment. Student 
enjoyment and interest jias been one of the strengths of educational games and this 
characteristic should not be destroyed but rather used to advantage. Dr. Clark Abt 


= stated: "Games may be significant without ‘being solemn, interesting without being 
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huino: less, and difficult without being frustrating”, ; 
Ganes may be simulations but they need not be. The primary distinguishing . 
factor between games and nongames is their competi ition. Games stimulate competition 
between players and culminate in a definite winner and loser. Noncompstive simulations, 
such as production lines, chemical reactions, or traffic flow, are not considered games, 
where as business simulations in which the participants try to increase their profits have e 
winners and losers and are therefore classified as games. 
‘Even though the terminology used in connection with this subject and their 
definitions are not agreed upon by all, the factor which distinguishes games from other 
activities is its competition.. Most subjects and activities in which there fs competition 


among members with definite winners and losers can be called games. 


Simulation. Games 

Simulation games are those activities which combine the characteristics of both 
siniulations and games. They are models of physical or social situations in which there 
is competition, with definite winners and losers. 
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Historical Development of Games 


Games have their origin steeped in history but were not used in educatioa for 
learning, purposes much before the early 1960's. Games in education originated from 
simulation games in the business community, The business community, in turn, borrowed 
the technique from military training. ; 
sl Ge mel Le | 7 
Military games or war games as many are commgnly called sate back many 
centuries. One of the oldest war games is a form of chess which was used as a stylized 
- or symbolic representation of war. Other early games similar to chess have been 
found originating in many parts of the world and ure thought to have the same purpose. _ 
% As war become more complicated and abstraction was more developed, other <e 
military games were devéloped. Some of these were : .iyed for pleasure and others 
‘were used for instructional purposes. One of these games was "Kriegspiel", first. played 
in 1798, which used a map and outline of rules whict the soldiers followed. 
_ During the 1800' s military. games bégan to align themselves into distinct groups. 
These were the “rigid" and "tactical" war games. Rigid games were more of an ma 


academic training in overall war strategy. The games covered realistic situations 


é which required much preparation, the use of charts, maps, and tables. The unpredictable 


» 
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changin pdter ny ofthe war were inti duced through the #e of dice. The cecond yee 

of war game was used for tactical training. [hese games emploved great realism and: 

were played by large numbers of soldiers. 
These carly games developed by the Prussians have now spread through the 

world and are part of the training fur every military force in existence. Since 

the days of the nineteenth certury, war games have become high!y sophisticated 


and their operation has lent itself to computer processing. 


Business Games 


Over the years of military qaume development, the business community saw 
applications for techniques similar to thos used by the military. With the expanding 
need for qualified management persone!, those in business begon analyzing training 
methows. The methods used in formal education, such as lectures end seminores, 

dd not actively engage the student in tne real world of business. Much of the infor- 
mation in this type of nresentation wa; factual and poorly remembered or did not have 
immediate application and therefore was forgotten. The second common type of training 
was on-the-job learning. This mcthod.wa. highly desirable, however, it was relatively 
te slow and learning was limited to the job encountered. Aiso, mistakes made while 
» learning were costly to the industry. Beacuse of this a new training technique had to be 
developed which would incorporate the desirable aspects of both types of training. 

In 1956 the American Management Association developed what was probably : 
the first game for business management. I wer, called the “Top Management Recision ® 
Simelanen . ‘This game and others were used to allow the participants interaction 
with real life situations. Participants were confronted with problems and they had to 


make decisions bused on their knowledge and gained experience.” : 


+ 


Educational Games 


The first use of seuek simulation aad gaming us reported by Tunsey and 
Univin’ and Boocock and Schild? wus in 1962 in a project known as "Jefferson Town- 
‘ship School District". This early use of simulation games was developed to train educa- 
tional administrators, similar to that used in business. The administrators were presented 
vorious situations and: were asked to react to them. ; 

The use of games “Wuthe classroom fell into two general classes. The first use was 
to aid students in developing skills and legrn course content. This technique was developed 
by Layman E. Allen, a professor at Yale, and notably was in the area of mathematics and _ 


logic. Many of the early games "were played using ice and tended to > be highly competitive, 7 
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The seconu tyne —* classroor game attempted to teach social or moral concepts. Guetzkow, 
Alger and others st Northwestern University and Coleman and Boocock at Johns Hopkins 
University were the leaders and sioneers in this field. These games tended to employ 

real situations and nations put under ficticious names. Games of this nature were more 
highh. simulated with less competition than those of the first type. Garres of the second - 
type have devetoped mare strongly than those of the first, especially in the area of the 


social sciences. One of the major producers of this type cf game has been Abt Associates, 


Cath 1age, M:rsachusetss. 
. Values Of Games 


Since its ear ly development, the technique of gaming has grown and many educators 
and researchers have isdieated that the technique offers advantages to the educational 
process. 

The most oredominant characteristic of gaming is the enthusiasm generated within 
students, Games are highly motivational because students enjoy them. They !cok at 
games as a form of play. Research has shown that those who have played simulation games 
have e-panded their interest in the subject of the game and have gained intellectual 
confider.ce. The degree of complevity and’structure of games haus hud a direct relationship 
with the deyree of concentration, understanding, confidence, and satisfaction experienced 
through the game. 

In addition to motivational effects, games tend to lead to a high level of involvement’ 
by those who jurticipate. Games provide direct experience with the topics dealt with 
in the gare. Students learn through the actual manipulation of game components. 

They analyze indi sidual components in the yame model and learn how these should ke 
combined ty obtain desired interaction ta.win or succeed. This allows an opportunity to 
sense the structure of the game variables. 

In the conventional classreom the teacher must play a role as guide and evaluator. 
He must lead pupils through learning and at he same time criticize and judge them. Games 
and simulations tend to. break down the direct-one-to-one lines of interaction between the 
_teache: and the individual student and open up interaction between the students. The 
- teacher now-acts only as a guide because the game itself acts as.the judge by "rewarding" 

or "punishing" centain be§avior or actions. The winner is determined within the framework 
ee the rules of the game and: not by an evciluation from the teacher.” 

Games provide.a means for students to learn peer interaction. In all games the 


. participants experience competition and tension to overcome the obstacles in the game 
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and achieve the stated ob ypectiyen toe cvtre dn vores qari o thin « ore tition fab es the fears 
of one player individually comp cling aqaimet another. ba other qaumes «ouneration amoag 
players fs needed to successfully compete against other players. In still other games one 


competes against himself or a standard, % 
Games aid in developing efficacy. - tudents learn through games that they can 
have an effect on their surroundings. _Most ‘games depend on the actiann and ability of a 
the student to apply what he knows for success. From this the student sees that his 
behavior has a direct 1elation on the outcome of events. 
While students learn that they can effect their own environment, they must also 
learn that in life, as in most games, there is an element of chance or fate. Through games 
players learn that information is not always wecurate, machines break down, and nature 
can cause disasters to occur. The elements of chance adds realism to the game and teaches 
- that bad luck can not be avoided but its effects can be redéced with good planning. 
Gones as well as simulations can be used to acyuaint students with situations which 
could be found in real life and yet do it quicker and without the long lasting consequences 
which would be found in fife if failure is encountered. This value adds a feeling of realism 
and relevance to the classroom. The fear of reésteof and-failure often deters studen‘s from. ; 
entering into traditional instructional methods whereas® with gaming the:student is not held ; 


to the effects of this mistakes, and is only beaten by the system rather than being criticized 
by the teacher. ss : 


Gg 


_ The values of using academic james in the classrroom are many and varied. Like 
any other teaching methodology, gaming has its disadvantages as well as its advantages. 
Some have felt that games are a gross distortion of reality and tend to introduce naive 
misconceptions of the game topics. Others have felt that games introduce a given set of 
values and students Gre not Given the opportunity to establish their own values. Games 
offer the disadvantage of being limited in the types of physical, psychological, and social 
contexts in which they may be placed. Cost associated with some types of game3, particu- 
larly computer games, has been extreemly high and therefore one limiting factor. Anothers 
disadvantage to gaming is that not,all fields of education have commercially produced 
games and those who’ produce their own games are limited by the time it takes to develop 


a game and their own creativity. . ca 


~~ 
i) . - % 


Game Construction 


Game construction is difficult and siaee in the field aencsae that game design seem 


is sti}l in its-early development. There are.no concrete steps to follow to achieve success. 


-. The success of the game design thus far has been erratic in nature and relies primarily on- : a 
imagination rather than established techniques. 
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Pree beret cred rite teen cap dear Nor. tebe pe thagee fr came en, ceith, ‘any thes instr tical 


method, is te identify the obsceti ac. of the gure. One must knoe veer K to be learned or 
taught through the game. Games can generall, cerform three functions or fit into three 
asth general categories. These include first, the learning of facts. Fact type games can reinforce 
; . already known material or teach new material, A common example of this type*°aame would 
a _ be one designed using arithmetic flact cards. The second general classification of games i 
, are those which teach “about” something or teach a process. An exam ple of this type of 
“ game is "Legislature", In this game students play the roles of representatives trying to get 
bills passed by the legislature. Playe- sles” about the process of government through the 
game. The third type of game is one during which the students extrapolate concepts on 
their own using what they learned through the game. . 
The second step in the construction of a game is tosdetermine the mode or model 
which can best teach the stated objectives, Various modes can be used such as cards, 
dice, boards, relé- slag tags computers, writing, and construction. Models, either 
physical or cocinl, can also serve as thee enajer agent in achieving objectives through . 
games. If a noddel is selected it must be defined at this stage in the design process, A 
model must be developed which is simple, manipulable, and significant, 
The third step in constructing a game is to identify the players. The players must 
: be identified as to their nature and number. Some games require many difterent types ge 
of players to work as a team. Other games require only, one person to take each posi- : 
tion, The size of the team and number of each type of player i is determined by the ; 
number which can demonstrate the mode effectively. The classroom needs and limitations é 
should be considered when making these decisions. 
£ The players must-have resources to ‘anipulate or exchange in competition with 
other players. , Thase are decided upon and must take.a form consistent with the game 
mode or model. Resources may be such things as troops, money, votes, products, and the 
like. The resources should have precise value so that players can assess their position and = 
progress during the game and facilitate determining a winner at the termination of the game. 
_ Fifth, the players must engage in some activity or exchange of resources. This + 
activity must be clearly defined and specific objectives or goals for the players must be 
stated. These may be td collect points, make money, advance one's position on a board, 
capture so many of the enemy, collect so many votes, and the like. These goals will in 
most cases be far different from the overall educational ob jective “for the game itself. 
For most games a set of limitations or rules must be established to state what is 
acceptable activity and what is not. Also time or point limitations may be necessary . : 


to determine certain stages of the game such as the. end. of a battle or termination. of Oo 


’ 
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_apply to all games. 


_teally represent the sudject portrayed. ? “Coverage would seek to determine the degree to 
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hand of card. Cyttertercibies reed fe dae dete ed bey che pe epepere: Use: trad oot thee erarme. diy searne: = 
boy ty 2 Wien tay ore : ¢ : ue: ; 

games fie Pirttations oF cubes Griposed ane vet y claboratecand sthict while others ave relati rely 

simple. Some gumes encourdye the breatine of the rules if players feel the, can set away 


with it but they mus t also be willing to pay the penalty if they get Pete. 


Firrally, some games require a certain amount of background information to set the 
stage before play may begin. For example, a discussion of a historical situatior describing — ° 
the various players, their motives, backg-ounds, and objectives rnay be necessary to function 
in a particular model: This information may take its form in aritten commentary, audio or 
video rec cordings, .pictures, slides: or any other means -of prose entation. 

Atter a qame has been written it mu.t be tested by actually playing it. This is the 
only way to see if all players are equally irivolved, to determine the time needed to play 
the game, und test the rules of play. After testing, most games need revivions to improve 
their playability. 


‘s 


One of the most important considerations in game planning is the after game 


discussion. Games provide a point of. departure to bring out the educational objectives 


for the game: The teacher should try to get the students to verbalize ubout their feelings 

and actions during the game. “Students should state the real world applications or implicu- 2s 
tions brought out because of the game, Also, many students have questions regarding 

certain aspects of the game cnd the real world counterpart. . These aspects of gaming must 

be considered and used to their fullest to achieve the maximum value of the gamina 


experience, 
Fvaluation 


Less material has been written on the subject .of gane evaluation than any other 
aspect of gaming. The suzcess of individual games to date has been of an erratic nature. 
This is partly due to the lack of concrete evaluation criteria. However, due go the 


varying nature of each individual gume it is difficult to establish criteria which would 


_ 


Kes 


There are several questions which should be asked about a game which might 


provide some measure of ¥ts success. First, how valid is the game? To be valid it ~— 


must accomplish the educational objectives which were predetermined at the beginning ee 


of the design stage. : 


A second factor to consider i in evaluation of a game is its” coverage. Does the game + 


peed 


which a game represents its real world spblects, This question’ is particularly applicable to 


those games built Sry iphys teria Be a eallonee be lees , oe 
N 
Comprhensibi lity should be considered. There are two areas of comprehension to 


be evaluated; the first being the comps ehension +f the game itself by the players. Are aoe wee 

the students able to.understand the qamesone: ation? Care must be taken to explain the " * . 
game and nites it cs ddpetauane as possible. “Understanding must.not be confused : an 
with simplicity. Games should not be unnecessarily complicated or confusing, however, * in. St 


they may be structurally complex to make them more exciting and challenging. The 
sécond area of comprehension is that of the real world subject of the gamé. It is important 


to determine the: ‘degree to which the gome portrays the desired concept: : a fe. SEF 


-  Closely-alligned to the fase consideration is the degree to which a game ig struc~ 

tured. : Is the geme playable? The rules nut be evaluated to determine whether. they - 

seeds restrict players or the action of the game, om whether there are enough roles 

to cover all sttuations. ° : -. : : . , : 
A fifth factor to consider in game evaluation is the deareé of competition and , 


participation of the players. These two factors are: very important, to make the game 


‘interesting and exciting for the students. Without these two factors many of the values 


of games, duah as motivation and interaction, are not present. . : 

- The ultimate area of evaluation is that of educational value. Answering questions 
regarding the degree of learning which takes place during gaming rast be’ evaluated in e 
light of the game's educational objectives.- . y . 


Gaminy Research 
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The results of research studies in the area of gaming have beeryas diverse as their — 
purposes. Smith” found that students could learn factual material using computer simulation 
games. Studies by Harvey - and Contee!! found similar results. A study by Lunetta M2 
found fiat cognitive information cou! J be learned more effectively using gaming and loop _ 
films than conventional classroom approaches. In studies by Anderson 7, Curry and Brooks te any 
Stadsk lev I and Cherryholmes " the conclusion was that students could not tearn signif- 


icantly more using games than traditional methods. ) ‘ 


a ae Conclusion é 4 Aes 
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Educators rieed to be aware of differences within indi viduals and the affect that 


Aifrercnces have oe ays in which students seek meaning from their surroundings. Individual * a 
SS g tron Surr ing ; 
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differences must be realized arid Various Eivcaiional me ethodologies be avoilablers shudlents : 


to meet. instructional obfectives. ° Students should be allowed to select alternative ‘instruc~ 


daar . 


“tidnal techniques enabling theni'to capitalize on.their unique. skiJls and” abilities: One- See 
A . : 
. tectmique which pffers excitment and involver ient is educationat gaming. a ae gre Re: ER 
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